Mapping of the nitrate-assimilation gene cluster (crnA-niiA-niaD) and characterization of the nitrite reductase gene (niiA) in the opportunistic fungal pathogen Aspergillus fumigatus.
This study reports the molecular characterization of the nitrate-assimilation gene cluster from the opportunistic fungal pathogen Aspergillus fumigatus. A genomic fragment was isolated which contained the entire structural gene encoding nitrite reductase (niiA), plus segments of the nitrate reductase (niaD) and the nitrate transporter (crnA) genes. Nitrate-assimilation genes in A. fumigatus are physically linked and transcribed in the same direction as in A. nidulans. The nitrate-assimilation gene cluster is on the largest chromosome (5.3 Mb). The nitrite reductase (niiA) gene encodes a protein of 1110 amino acids that contains regions corresponding to FAD, NADPH, FeS and siroheme binding sites. Eight small introns interrupt the niiA open reading frame. The niaD-niiA intergenic regulatory region contains promoter consensus sequences including TATA, CAAT, and binding sites for the areA and nirA gene products. Northern analysis indicated that the expression of niaD, niiA and crnA are induced by nitrate and repressed by ammonium at the transcriptional level.